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DETAILED ACTION 



Response to Arguments 



1 . Applicant's arguments filed on 23 January 2004 have been fully considered but they are 
not persuasive. 

2. As per applicant's arguments regarding Tada teaches flushing of a transaction log to 
volatile storage, but does not disclose the flushing of a transaction log from a volatile storage to 
non- volatile storage have been considered but are not persuasive. Data stored in the volatile 
storage will be lost when the system goes down, while the data in non- volatile storage will not be 
lost. Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to flush the log to non- volatile storage so that the data will not be lost when 
the system goes down. Then the user can use the log data in the non- volatile storage to recover 
the system. Furthermore, Bohannon (5,864,849) teaches flushing the transaction log to non- 
volatile storage (Bohannon, Fig. 7, 760, flush tail to stable log). 

3. As per applicants arguments regarding Tada does not teach a first access module writing 
an end transaction indication to a first transaction log portion, where the first access module is 
part of a cluster of access module, and also that the first access module sends an end transaction 
directive to a fallback module associated with the first access module, where the fallback module 
is also part of the cluster have been considered but are not persuasive. It is unclear to the 
examiner what is a fallback module; therefore the examiner interprets a fallback module as any 
processing module in a computer system. Tada teaches writing an end transaction indication to a 
transaction log (Tada, Fig. 5, SI 2, set transaction end indication) and sending an end transaction 
directive to a module (Tada, Fig. 5, SI 5, transaction end notification to application program). 
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4. In response to applicant's argument that there is no suggestion to combine the references, 
the examiner recognizes that obviousness can only be established by combining or modifying the 
teachings of the prior art to produce the claimed invention where there is some teaching, 
suggestion, or motivation to do so found either in the references themselves or in the knowledge 
generally available to one of ordinary skill in the art. See In re Fine, 837 F.2d 1071, 5 
USPQ2d 1596 (Fed. Cir. 1988)and/n re Jones, 958 F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 1992). 
In this case, Bohannon discloses the transaction is processed by a plurality of access modules. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to use the multi, parallel and distributed processing environments disclosed by 
Bohannon in the system of Tada to divide a large processing task into smaller work and process 
concurrently. Because the smaller work can be distributed to processes running on one or more 
processing nodes, the processing required by the process can be completed much faster than if 
the processing was performed on a single node by a single process. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 1-9 and 17-43 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tada et al. ("Tada", 5,544,359) in view of Bohannon et al. (5,864,849). 
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As per claim 1, Tada teaches a method of performing a transaction in a database system, 
comprising: 

receiving a transaction to be performed (Tada, col. 1, lines 23-27); and 
performing a flush of a transaction log in each access module before an end transaction 
procedure (The applicants disclose "flush" as transferring the transaction log from the volatile 
storage to stable storage, specification, page 2, lines 13-20. Tada discloses "The log data is then 
transferred to the log data buffer (132) on the main storage unit (101)", Tada, Fig. 5, col. 10, 
lines 33-34). 

Tada does not explicitly disclose the log is flushed to a non- volatile storage. However, 
data stored in the volatile storage will be lost when the system goes down, while the data in non- 
volatile storage will not be lost. Therefore, it would have been obvious to one of ordinary skill in 
the art at the time the invention was made to flush the log to non-volatile storage so that the data 
will not be lost when the system goes down. Then the user can use the log data in the non- 
volatile storage to recover the system. 

Tada does not explicitly disclose the transaction is processed by a plurality of access 
modules. Bohannon discloses the transaction is processed by a plurality of access modules 
(Bohannon, col. 7, lines 37-40). Therefore, it would have been obvious to one of ordinary skill 
in the art at the time the invention was made to use the multi, parallel and distributed processing 
environments disclosed by Bohannon in the system of Tada to divide a large processing task into 
smaller work and process concurrently. Because the smaller work can be distributed to 
processes running on one or more processing nodes, the processing required by the process can 
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be completed much faster than if the processing was performed on a single node by a single 
process. 

As per claim 2, Tada and Bohannon teach all the claimed subject matters as discussed in 
claim 1, and further teach issuing a request to flush the transaction log with a message sent to 
each access module for performing a last step of the transaction, the last step performed prior to 
the end transaction procedure (Tada, Fig. 5, SI 4, Initialize transaction end indication). 

As per claim 3, Tada and Bohannon teach all the claimed subject matters as discussed in 
claim 2, and further teach performing the flush of the transaction log in a data access step prior to 
the end transaction procedure to avoid performance of a transaction log flush in the end 
transaction procedure (Tada, Fig. 5, S13, Write DB, S14, Initialize transaction end indication). 

As per claim 4, Tada and Bohannon teach all the claimed subject matters as discussed in 
claim 2, and further teach determining that the last step is being performed by all of the plurality 
of access modules (Tada, Fig. 5, col. 10, lines 35-37). 

As per claim 5, Tada and Bohannon teach all the claimed subject matters as discussed in 
claim 1, and further teach determining if the transaction log has been flushed before performing 
the end transaction procedure (Tada, Fig. 5, col 10, lines 39-47). 

As per claim 6, Tada and Bohannon teach all the claimed subject matters as discussed in 
claim 5, and further teach avoiding performance of a transaction log flush in the end transaction 
procedure if the transaction log has been flushed (Tada, Fig. 5, col. 10, lines 29-47). 

As per claim 7, Tada and Bohannon teach all the claimed subject matters as discussed in 
claim 1 , except for explicitly disclosing identifying the transaction as an implicit transaction. 
Implicit transaction is a type of SQL transaction which is used to access databases. The database 
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management system of Tada performs transactions on a database (Tada, col. 1, lines 23-27). The 
database management system can use any available access method to access the database, which 
include implicit transaction. 

As per claim 8, Tada and Bohannon teach all the claimed subject matters as discussed in 
claim 1 , and further teach performing the end transaction procedure, which follows execution of 
the transaction (Tada, Fig. 5, SI 4, Initialize transaction end indication). 

As per claim 9, Tada and Bohannon teach all the claimed subject matters as discussed in 
claim 8, and further teach skipping broadcast of a directive indicating commencement of the end 
transaction procedure to the plurality of access modules (Tada, Fig. 5, col. 10, line 10 - col. 1 1, 
line 64). 

As per claim 17, Tada teaches a database system comprising: 

a plurality of storage media, the storage media comprising persistent storage (Tada, Fig. 

I0i 

volatile storage (Tada, Fig. 1); and 

the access module being adapted to flush a transaction log before performing an end 
transaction procedure (The applicants disclose "flush" as transferring the transaction log from the 
volatile storage to stable storage, specification, page 2, lines 13-20. Tada discloses "The log data 
is then transferred to the log data buffer (132) on the main storage unit (101)", Tada, Fig. 5, col. 
10, lines 33-34). 

Tada does not explicitly disclose the log is flushed to a non-volatile storage. However, 
data stored in the volatile storage will be lost when the system goes down, while the data in non- 
volatile storage will not be lost. Therefore, it would have been obvious to one of ordinary skill in 
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the art at the time the invention was made to flush the log to non- volatile storage so that the data 
will not be lost when the system goes down. Then the user can use the log data in the non- 
volatile storage to recover the system. 

Tada does not explicitly disclose the transaction is processed by a plurality of access 
modules. Bohannon discloses the transaction is processed by a plurality of access modules 
(Bohannon, col. 7, lines 37-40). Therefore, it would have been obvious to one of ordinary skill 
in the art at the time the invention was made to use the multi, parallel and distributed processing 
environments disclosed by Bohannon in the system of Tada to divide a large processing task into 
smaller work and process concurrently. Because the smaller work can be distributed to 
processes running on one or more processing nodes, the processing required by the process can 
be completed much faster than if the processing was performed on a single node by a single 
process. 

As per claim 18, Tada and Bohannon teach all the claimed subject matters as discussed in 
claim 17, and further teach determining if each access module has flushed the transaction log 
maintained by the access module (Tada, col. 10, lines 35-37). 

As per claim 19, Tada and Bohannon teach all the claimed subject matters as discussed in 
claim 18, and further teach skipping sending a directive to perform a transaction log flush if the 
controller determines that each access module has flushed the transaction log before the end 
transaction procedure (Tada, Fig. 5, col. 10, line 10 - col. 11, line 64). 

As per claim 20, Tada and Bohannon teach all the claimed subject matters as discussed in 
claim 17, and further teach providing a flush directive with a message to each of the access 
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modules to perform a last step of the transaction (Tada, Fig. 5, S12, Set transaction end 
indication). 

As per claim 21, Tada teaches an article comprising a medium storing instructions for 
enabling a processor-based system to: 

receive a transaction to be performed (Tada, col. 1, lines 23-27); and 

determine that a last step of the transaction, wherein the last step is performed before an 
end transaction procedure (Tada, Fig. 5, col. 10, lines 35-37); and 

flush a transaction log to a storage while the last step is performed by the plurality of 
access modules (The applicants disclose "flush" as transferring the transaction log from the 
volatile storage to stable storage, specification, page 2, lines 13-20. Tada discloses "The log data 
is then transferred to the log data buffer (132) on the main storage unit (101)", Tada, Fig. 5, col. 
10, lines 33-34). 

Tada does not explicitly disclose the log is flushed to a non- volatile storage. However, 
data stored in the volatile storage will be lost when the system goes down, while the data in non- 
volatile storage will not be lost. Therefore, it would have been obvious to one of ordinary skill in 
the art at the time the invention was made to flush the log to non- volatile storage so that the data 
will not be lost when the system goes down. Then the user can use the log data in the non- 
volatile storage to recover the system. 

Tada does not explicitly disclose the transaction is processed by a plurality of access 
modules. Bohannon discloses the transaction is processed by a plurality of access modules 
(Bohannon, col, 7, lines 37-40). Therefore, it would have been obvious to one of ordinary skill 
in the art at the time the invention was made to use the multi, parallel and distributed processing 
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environments disclosed by Bohannon in the system of Tada to divide a large processing task into 
smaller work and process concurrently. Because the smaller work can be distributed to 
processes running on one or more processing nodes, the processing required by the process can 
be completed much faster than if the processing was performed on a single node by a single 
process. 

As per claim 22, Tada and Bohannon teach all the claimed subject matters as discussed in 
claim 21, and further teach performing an end transaction, wherein the end transaction follows 
execution of the transaction (Tada, Fig. 5, S14, Initialize transaction end indication). 

As per claim 23, Tada and Bohannon teach all the claimed subject matters as discussed in 
claim 22, and further teach avoiding broadcast of a directive indicating commencement of the 
end transaction to the plurality of access modules (Tada, Fig. 5, col. 10, line 10 - col 11, line 



As per claim 24, Tada teaches a method of performing a transaction in a database system, 
comprising: 

maintaining a log in volatile storage to track operations performed in the transaction 
(Tada, col. 1, lines 23-27); 

writing the log to persistent storage before start of an end transaction procedure (Tada, 
Fig. 5, col. 10, lines 33-34). 

Tada does not explicitly disclose the transaction is processed by a plurality of access 
modules. Bohannon discloses the transaction is processed by a plurality of access modules 
(Bohannon, col. 7, lines 37-40). Therefore, it would have been obvious to one of ordinary skill 
in the art at the time the invention was made to use the multi, parallel and distributed processing 



64). 
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environments disclosed by Bohannon in the system of Tada to divide a large processing task into 
smaller work and process concurrently. Because the smaller work can be distributed to 
processes running on one or more processing nodes, the processing required by the process can 
be completed much faster than if the processing was performed on a single node by a single 
process. 

As per claim 25, Tada and Bohannon teach all the claimed subject matters as discussed in 
claim 24, and further teach writing the log to persistent storage comprises flushing the log (Tada, 
Fig. 5, col 10, line 10 - col. 11, line 64). 

As per claim 26, Tada and Bohannon teach all the claimed subject matters as discussed in 
claim 24, and further teach maintaining a transaction log (Tada, Fig. 1, element 311). 

As per claim 27, Tada and Bohannon teach all the claimed subject matters as discussed in 
claim 24, and further teach performing the end transaction procedure, the end transaction 
procedure comprising writing an end transaction indication into the log (Tada, Fig. 5, S06, issue 
tin-end macro). 

As per claim 28, Tada teaches a database system comprising: 

storage media comprising persistent storage (Tada, Fig. 1); 

volatile storage (Tada, Fig. 1); 

access modules coupled to the storage media (Tada, Fig. 3, element 106); and 
providing a directive with a message to perform a last step of a transaction and 
communicating the directive to the access modules, each access module responsive to the 
directive to perform a transaction log flush before performance of an end transaction procedure 
(Tada, Fig. 5, col. 10, line 10 - col. 11, line 64); and 
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determining if each of the access modules has performed a transaction log flush before 
start of the end transaction procedure (Tada, Fig. 5, col 10, lines 35-37); 

avoiding sending a broadcast directive to the access modules to cause performance of a 
transaction log flush during the end transaction procedure (Tada, Fig. 5, col. 10, line 10 - col. 11, 
line 64). 

Tada does not explicitly disclose the log is flushed to a non- volatile storage. However, 
data stored in the volatile storage will be lost when the system goes down, while the data in non- 
volatile storage will not be lost. Therefore, it would have been obvious to one of ordinary skill in 
the art at the time the invention was made to flush the log to non- volatile storage so that the data 
will not be lost when the system goes down. Then the user can use the log data in the non- 
volatile storage to recover the system. 

Tada does not explicitly disclose the transaction is processed by a plurality of access 
modules. Bohannon discloses the transaction is processed by a plurality of access modules 
(Bohannon, col. 7, lines 37-40). Therefore, it would have been obvious to one of ordinary skill 
in the art at the time the invention was made to use the multi, parallel and distributed processing 
environments disclosed by Bohannon in the system of Tada to divide a large processing task into 
smaller work and process concurrently. Because the smaller work can be distributed to 
processes running on one or more processing nodes, the processing required by the process can 
be completed much faster than if the processing was performed on a single node by a single 
process. 

As per claim 29, Tada and Bohannon teach all the claimed subject matters as discussed in 
claim 1 , and further teach performing the plural steps prior to performing the end transaction 
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procedure (Tada, Fig. 5), and wherein performing the flush of the transaction log comprises 
performing the flush of the transaction log in one of the plural steps (Tada, Fig. 5, col. 10, line 10 
- col. 11, line 64). 

As per claim 30, Tada and Bohannon teach all the claimed subject matters as discussed in 
claim 29, and further teach performing the flush of the transaction log in a last one of the plural 
steps (Tada, Fig. 5, S13, Write DB). 

As per claim 3 1 , Tada and Bohannon teach all the claimed subject matters as discussed in 
claim 30, and further teach performing the flush of the transaction log in a last one of the plural 
steps (Tada, Fig. 5, SI 3, Write DB). 

As per claim 32, Tada and Bohannon teach all the claimed subject matters as discussed in 
claim 31, and further teach adding a first entry to the transaction log to redo the transaction by 
the access module in case of system failure (Tada, col. 3, lines 30-35). 

As per claim 33, Tada and Bohannon teach all the claimed subject matters as discussed in 
claim 4, and further teach performing the flush of the transaction log in the end transaction 
procedure if the last step is not performed by all of the plurality of access modules (Tada, Fig. 5, 
col. 10, line 10 - col. 1 1, line 64). 

As per claim 34, Tada and Bohannon teach all the claimed subject matters as discussed in 
claim 17, and further teach the access modules to perform a transaction comprising plural steps, 
one or more of the access modules adapted to perform the plural steps prior to the end 
transaction procedure, and the access modules adapted to perform the flush of the transaction log 
in one of the plural steps (Tada, Fig. 5, col. 10, line 10 - col. 11, line 64). 
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As per claim 35, Tada and Bohannon teach all the claimed subject matters as discussed in 
claim 34, and further teach the one of the plural steps comprises a last one of the steps (Tada, 
Fig. 5, col. 10, line 10 - col. 11, line 64). 

As per claim 36, Tada and Bohannon teach all the claimed subject matters as discussed in 
claim 35, and further teach a first entry associated with each access module to enable a redo of 
the transaction in case of system failure (Tada, Fig. 1, col. 3, lines 30-35). 

As per claim 37, Tada and Bohannon teach all the claimed subject matters as discussed in 
claim 36, and further teach a second entry associated with each access module to enable an undo 
of the transaction (Tada, Fig. 1 & 5, col. 10, line 10 - col. 1 1, line 64). 

As per claim 38, Tada and Bohannon teach all the claimed subject matters as discussed in 
claim 34, and further teach determine whether a last one of the steps involves all the access 
modules, and in response to determining that the last one of the steps involves all the access 
modules, the controller to send a directive to all the access modules to perform the flush of the 
transaction log in the last one of the steps (Tada, Fig. 5, col. 10, line 10 - col. 11, line 64). 

As per claim 39, Tada and Bohannon teach all the claimed subject matters as discussed in 
claim 38, and further teach sending a directive to perform the flush of the transaction log in the 
end transaction procedure (Tada, Fig. 5, col. 10, line 10 - col. 11, line 64). 

As per claim 40, Tada and Bohannon teach all the claimed subject matters as discussed in 
claim 21, and further teach perform the plural steps prior to performing the end transaction 
procedure (Tada, Fig. 5), and wherein performing the flush of the transaction log comprises 
performing the flush of the transaction log in one of the plural steps (Tada, Fig. 5, col. 10, line 10 
-col. 11, line 64). 
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As per claim 41 , Tada and Bohannon teach all the claimed subject matters as discussed in 
claim 40, and further teach wherein performing the plural steps comprises performing, in each of 
the plural steps, access of relational table data stored in the database system (Tada, col. 1, lines 
23-27). 

As per claim 42, Tada and Bohannon teach all the claimed subject matters as discussed in 
claim 41, and further teach performing the flush of the transaction log in a last one of the plural 
steps (Tada, Fig. 5, col. 10, line 10 - col. 11, line 64). 

As per claim 43, Tada and Bohannon teach all the claimed subject matters as discussed in 
claim 42, and further teach enabling a processor-based system to cause each access module to 
add a first entry to the transaction log to redo the transaction by the access module in case of 
system failure (Tada, col. 3, lines 30-35). 

7. Claims 10-16 are rejected under 35 U.S.C 103(a) as being unpatentable over Tada et al. 
("Tada", 5,544,359). 

As per claim 10, Tada teaches a method of performing an end transaction procedure in a 
database system, comprising: 

a first access module in the database system writing an end transaction indication to a 
first transaction log portion, the first access module being part of a cluster of access modules 
(Tada, Fig. 5, SI 2, Set Transaction End Indication); and 

the first access module sending an end transaction directive to a module associated with 
the first access module (Tada, Fig. 5, SI 2, Set Transaction End Indication). 

Tada does not explicitly disclose the module is a fallback module. Fallback is a 
redundancy operation in which a copy of a database portion is stored on a different access 
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module than where the original of the data portion is stored. Tada teaches transferring data to 
buffer which is a different storage location than where the original of the data portion is stored 
(Tada, col. 10, lines 29-67). Therefore, it is obvious the system of Tada includes a fallback 
feature. 

As per claim 11, Tada teaches all the claimed subject matters as discussed in claim 10, 
and further teaches the first access module sends the end transaction directive to the fallback 
module but not to other access modules in the cluster (Tada, Fig. 5, col. 10, line 10 - col. 1 1 , line 
64). 

As per claim 12, Tada teaches all the claimed subject matters as discussed in claim 10, 
and further teaches sending the end transaction directive comprises sending an end transaction- 
part one directive (Tada, Fig. 5, col. 10, line 10 - col. 11, line 64). 

As per claim 13, Tada teaches all the claimed subject matters as discussed in claim 12, 
and further teaches the first access module broadcasting an end transaction-part two directive to 
all access modules in the cluster (Tada, Fig. 5, col. 10, line 10 - col. 11, line 64). 

As per claim 14, Tada teaches all the claimed subject matters as discussed in claim 10, 
and further teaches the fallback module writing an end transaction indication to a second 
transaction log portion (Tada, Fig. 5, col. 10, line 10 - col. 11, line 64). 

As per claim 15, Tada teaches all the claimed subject matters as discussed in claim 10, 
and further teaches the first access module flushing the first transaction log portion (Tada, Fig. 5, 
col. 10, line 10 - col. 11, line 64). 

As per claim 16, Tada teaches all the claimed subject matters as discussed in claim 10, 
and further teaches the first access module flushing the first transaction log portions but the other 
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access modules in the cluster not flushing their respective transaction log portions (Tada, Fig. 5, 
col. 10, line 10 - col. 11, line 64). 



Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Sherman et al. (5,832,508) disclose a method for deallocating a log in database systems. 
Litaize et al (6,1 12,287) disclose a shared memory multiprocessor system using a set of 
serial links as processsors-memory switch. 

Feeney et al. (6,408,341) disclose Multi-tasking adapter for parallel network applications. 

9. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 



Application/Control Number: 09/784,392 
Art Unit: 2172 



Page 17 



Contact Information 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Chongshan Chen whose telephone number is 703-305-83 19. The 
examiner can normally be reached on Monday - Friday (8:00 am - 4:30 pm). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John E Breene can be reached on (703)305-9790. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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